The cell survival signal Akt is differentially activated by PDGF-BB, EGF, and FGF-2 in osteoblastic cells.
Stimulation of osteoblast survival signals may be an important mechanism of regulating bone anabolism. Protein kinase B (PKB/Akt), a serine-threonine protein kinase, is a critical regulator of normal cell growth, cell cycle progression, and cell survival. In this study we have investigated the signaling pathways activated by growth factors PDGF-BB, EGF, and FGF-2 and determined whether PDGF-BB, EGF, and FGF-2 activated Akt in human or mouse osteoblastic cells. The results demonstrated that both ERK1 and ERK2 were activated by FGF-2 and PDGF-BB. Activation of ERK1 and ERK2 by PDGF-BB and FGF-2 was inhibited by PD 098059 (100 microM), a specific inhibitor of MEK. Wortmannin (500 nM), a specific inhibitor of phosphatidylinositol 3-kinase ( PI 3-K), inhibited the activation of ERK1 and ERK2 by PDGF-BB but not by FGF-2 suggesting that PI 3-K mediated the activation of ERK MAPK pathway by PDGF-BB but not by FGF-2. Rapamycin, an inhibitor of p70 S6 protein kinase and a downstream target of ERK1/2 and PI 3-K, did not affect the activation of ERK1 and ERK2 by the growth factors. Furthermore, our results demonstrated that Akt, a downstream target of PI 3-K, was activated by PDGF-BB but not by FGF-2. Akt activation by PDGF-BB was inhibited by PI 3-kinase inhibitor LY294002. Rapamycin had no effect on Akt activation. Epidermal growth factor (EGF) also activated Akt in osteoblastic cells which was inhibited by LY294002 but not by rapamycin. Taken together, our data for the first time revealed that the activation of ERK1/2 by PDGF-BB is mediated by PI 3-K, and secondly, Akt is activated by PDGF-BB and EGF but not by FGF-2 in human and mouse osteoblastic cells. These results are of critical importance in understanding the role of these growth factors in apoptosis and cell survival. PDGF-BB and EGF but not FGF-2 may stimulate osteoblast cell survival.